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LOAD SAMPLE TUBES 
INTO ANALYZER 



DETERMINE CONTENTS OF TUBES, 
REAGENTS WEDGES, BEAD PACKS 
IN ANALYZER 



SAMPLE DILUTION 



PIPETTE SAMPLE + SELECTED 
REAGENT INTO RXN TUBE 



INCUBATE RXN TUBE 



WASH BOUND BIOMATERIAL 
BY SPIN OPERATION 



ADD CHEMI LUMINESCENT SUBSTRATE 
TORXN TUB + INCUBATE 



COUNT PHOTON EMISSIONS IN 
RXN TUBE 



OUTPUT PHOTON COUNT INFO 
FOR QUANTIFICATION OF ANALYTE 



Figure 3 (PRIOR ART) 
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ADD DILUTED 
SAMPLE 



ADD DILUTED 
SAMPLE 



4b 




ADD 
REAGENT 



ADD 
REAGENT(S) 



INCUBATE i/fN 
& AGITATE I 



PRETREATMENT 



SAMPLE 
TRANSFER 



ADD NEW 
TUBE 




ADD 
SOLID PHASE 






K 



— nil — »» 



ADD 
REAGENT(S) 



LEGEND 

(&) AND PATH I/O 
(T) OR PATH I/O 



PROCESS STEP 



ASSAY CYCLE 
TERMINALS* 




DISPOSE TUBE 
SOLID PHASE & 
SUBSTRATE 



PMT READ 



/RESULTS; 



Figure 4 
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Control Procedure 



Read All Reagent 
and Bead Data 



52 
< — 



Read All Sample 
Data 



Retrieve Test 
Specifications 
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Yes 
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Attempt Resource 
Allocation for next test 
in Launch Queue 



552 





No tests Launched this 
Instrument Cycle 



Sequence the 
Order of non- 
Priority Tests 



Load N tests on 
Launch Queue 



561 



562 



SKIP CYCLE 



Attempt Resource 
Allocation for next test 
in Launch Queue 



563 

k- SKIP TEST - 




Launch Test and 
Remove from 
Launch Queue 



Yes 



Figure 5 
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Obtain ail non- 
priority tests from 
Worklist 



Retrieve Test 
Parameters 
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Sort Worklist by Process 
Time that test will be in 
Instrument 



Select tests alternating from 
shortest time to longest time 
to balance worklist 
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Sequencing Algorithm 



Figure 6 



Check fixed time 
point resources, 
e.g. Pipettors 
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Yes 



<Test cannot be^ 
launched J 



Resource Allocation and 
Conflict Resolution 
Procedure 
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Check variable time point 
resources based on target 
time, e.g. Incubators 
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Adjust target time 
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Yes 
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Check duplicated resources 
based upon target resource, 
e.g. Wash Stations 




Figure 
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Resource Allocation Example 
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DATA TRANSFER FROM SQA 

Each record in the transfer file 
represents a pending test (K) which 
is described by the vector. (J. Y P 
Til. T12. T21. T22. DIL. PRT). 
These are read into the 
coresponding data arrays 



7 



900 



INITIALIZE PROGRAM PARAMETERS 

The following are set from the SQA data 
and machine data: t, N. CT.SEQ, OR 
and Ch. Initialize chain occupancy (Q1. 
Q2) from RWL data. Set Z=M+1 



901 
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1 920 
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forj = Z 



tON ^ >- 



Select K such that SEQ(K) = j 





CALCULATE PERFORMANCE 




MEASURES 


> » 


Utilize launch data to determine 


930 


OR(t). V1(t) and V2(t) 




BLOC 
K4 



INC =T11(k)+T12(k) 

tempi 1 = 5*CT 
tempt 2=INC- tempi 1 



Calculate ttl,tt2,«3 the resource 
use cycles. 
tt1 =t+templl/CT 
H2 = t+(temp1 1+temp12yCT 
tt3 = U2-M 





Can 

REARRANGEO 
) 










tempi 1 =T11(k) 
tempi 2=T12(k) 







r»y Resource 
Conflicts 
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Call 

REARRANGE^) 




T11(k) = tempi 1 
T12(k) = tempi 1 



Assign Values and launch the test. 
SEQ(t) = k. TL(t) = k. Rp(t) = k, 
SP{t)=k 

T1(U1) = k, (increment noon ch 1) 
T2/T3(tt2) = k, (increment no on ch 2) 
W1AV2(tt2) = k. Dep(tt3) = k 



SEQ(t-1)= 10000 
TL(M) = Dilute 
SP(M) = Dilute 




^--ifcountV*} 627 



Calculate tt1.tt2.U3. U4. H5 the 
resource use cycles, 
ttl = t+temp1VCT 
tt2 = t+(temp1 l+temp12)/CT 
«3 = U2+1 
H4 = «3+T21(k)/CT 
tt5 = »4+1 

>V9624 

Yes _ < ^Any Resource"^ 
Cc^fJicts^^ 

N .° 9626 
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Calculate tt1.tt2.tt3. tt4. tt5. H6 the 
resource use cycles. 
«1 =(+temp11/CT 
tt2 = t+(temp1 1+temp12)/CT 
U3 * H2+1 
tt4 = tt3+T22(k)/CT 
US = tl3+(T22(k)+T23(k))/CT 
tt6=«5+1 



Call 

REARRANGE^ 



Yes 
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T11(k) = tempi 1 
T12(k) = tempi 1 

i 
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Assign Values and launch the test. 
SEQ(t) = k. TL(t) = k. RP(l) = k. SP(t)=k 

T1 («1 ) = k. (increment no on ch 1 ) 
T2/T3(tt2) = k. (increment no on ch 2) W1/ 

W2(tt2) = k. RP(tt3)=k. star(tt3)=1 
T2/T3(tt4)=k. W1/W2(tt4)=k. Dep(tt5) = k 





T11(k) = lemp11 
T12(k) = tempi 1 



* Yes-<r DIL(k) = 'Y- 
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SEQ(M)= 10000 
TL(t-1) = Dilute 
SP(t-1) = Dilute 



t=t+1 
Ej±1 




Assign Values and launch the test. 
SEQ(t) = k. TL(t) = k. RP(t) = k. SP(t}=k 

T1 (tt1 ) = k. (increment no on ch 1 ) 
T2/T3(U2) = k. (increment no on ch 2) 
W1/W2(tl2) = k. T1(«3) = k. RP(U3)=k. 
Star(tt3)=1. T1(tt4)=k. T2/T3(tt5)=k. 
W1/W2(U5)=k. Dep(tt6) « k 



SEQ(M)=10000 
TL(t-1) = Dilute 
SP(M) = Dilute 




+ Yes^CTDIL(k) = "Y- 



t=t+1 
j=j+1 



Figure 9 



